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THE EFFECT OF CAFFEINE UPON BLOOD GLUCOSE LEVEL

Jan Hankiewicz,
Internal Disease Clinic, Silesian Mddical Academy,

Zabrze, Poland

Diabetic patients often drink genuine coffee to reduce /742*

fatigue and the frequently associated "physical exhaustion symp-

toms." The general improvement in feeling observed after the

drinking of coffee is related to circulatory changes in the

system [2, 9, 11] caused primarily by the caffeine contained in

the coffee [12, 13].

The pharmacology of daffeine is well-known; however, the

mechanism of its biochemical effect htill has not been explained

conclusively. According to Hauschild [5], the most convinting

view is that of Fr6hlich and Zak [3]. In the opinion of these

authors, caffeine increases the permeability of the cell membrane

in the capillaries, and also the intracellular metabolism, which

in turn leads to dilation of the vessels. Reduced permeability of

the cell membrane is generally considered as one of the most

pathogenic factors in diabetes, responsible for slowing down pro-

cesses which break down the glucose in the cells and increase its

level in the blood [1, 4, 6, 10]. If we assume that caffeine

changes the permeability of the cell membrane not only in the

endothelia of the blood vessels but also in other tissues, its role

and effect on the system, especially among diabetic patients, will

be seen inaa new light which interests us. The idea in these

assumptions is that caffeine, like insulin, will improve the

efficiency of the glucose processes in the cells and thus reduce

the glucose level in the blood.

* Numbers in the margin indicate pagination in the foreign text,
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I attempted to demonstrate the validity of these theoretical

assumptions among patients., especially pati&nts :suffering from

diabetes. An additional incentive for carrying out these studies

was also the well-known observations that among people not used

to genuine coffee, symptoms similar to those observed in moderate

byperglycemia occurred after the coffee was drunk (a tendency to

perspire, "internal restlessness" and, sometimes, even tremors).

Observations and Method

Adult outpatients,whose blgad sugar level was determined in

the laboratory, were examined. Persons whose state of health made

the use of caffeine inadvisable (persons with high blood pressure

and persons sensitive to chemicals and medications) were excluded

from the study. The caffeine was administered in three forms and

doses: subcutaneous injection of caffeine sodium benzoate,

manufactured by the Polish Pharmaceutical Plants (on the average,

0.08-0.1 g pure caffeine), orally, in the form of genuine coffee

(from "Delicacies") in the amount of 5 g/100 ml boiling water

(according to Walewski and Skrodzki [14], this corresponds to

a 0.05-0.08 g caffeine dose), and in the form of a 5% aqueous

pure caffeine solution (KHF packing) (0.15 g caffeine/30 ml).

A 0.1 ml blood sample was taken from the fipgofitheefinger

before the study and at the appropriate time after administration

of the caffeine. According to Seyffert [l~], caffeine administered

orally, i.e. in the form of coffee or a solution, begins to have

an effect after 10-20 min, and the strongest effect occurs after

1-2 hours. Obviously, this time is much shorter when the caffeine

is injected. However, due to the outpatient character of the

studies (the limited time of the patients), I was forced to take

the second blood sample after a shorter time, namely 30-35 min

after injection of the caffeine sodium benzoate and 45-50 min

after oral administration of the coffee or caffeine solution. I
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used the Hagedorn-Jensen method to determine the g'lucose level in

the blood.

TABLE .

Number of . Including.
persons ex-

S ... mined . . Women Men

Caffeine sodium benzoate 101 89 12

Genuine coffee 54 35 19

Caffeine solution 73 45 28

Total 228 169 59

In the cases that were observed, Intadditibn tocthbglucose

level in the blbod, I took into account other factors such as the

age of the patients, the duration of the disease, the method used

to treat the diabetis (among dibbetic patients), and also whether

they drank or did not drink genuine coffee. These data enabled

me to analyze the results of the study more thoroughly.

Results

Prior to the actual studies, I determined the glucose level

in the blood 100 times from one sample. The mean error of

measurement was (6) = ±8 mg=%. To facilitate the study, the

measurement error was taken as ±10 mg-% (this corresponds to /743
1.258), thanks to which the results could be evaluated more accu-

rately [8]. The numerical values X - X0 = ±X, which, depending

on the sign, correspondedttona decrease (-), increase (+),or no

change (0) in the glucose level in the blood, were obtained from

measurements of the differences in the glucose level after the

administration of the caffeine (X) and before its administration

(X0). All patients were classified into groups. The glucose level
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in the blood before caffeine administration was used as the basis

for the classification. Group I included subjects in whomea

normal glucose level was determined (healthy persons), group II,

pati&nts with severe hyperglycemia (above 300 mg-%), gndup III,

patients with moderate hyperglycemia (200-300 mg-%), and group IV,

persons with slight hyperglycemia (below 200 mg-%).

Discussion of Results

The decrease in the glucose level in the blood after adminis-

tration of the caffeine was significant -- on2;thbeaverage,

12.1 mg-% among all persons studied (228 people), 11.6 mg-% among

the healthy persons (52 people), and 13.3 mg-% among diabetic

patients (176 people). The difference in the decrease in the level

among healthy people and diabetic patients is not large when we

consider the actual values without taking into accountthhe age of

the persons studied and the degree of hyperglycemia. A more pro-

nounced change in the glucose level was detected among younger

persons of whom, in my study, a large number was in the group of

healthy persons. Among diabetic patients (Fig. 1), the decrease

in the glucose level was most pronounced in the group of persons

with hyperglycemia above 300 mg-% (30.7 mg-%) (i.e. about 10% of

the original value), and smallest in the group with slight hyper-

glycemia (up to 200 mg-%), where it was 5.8 mg-% (about 2.5%%of

the original value). The correlation between the degree of

glycemia and the reduced glucose level value obtained after

administration of the caffeine was studied statistically (Table 2).

When ,all'persons.in whom the glucose level decreased after
th, administrationbof caffeine were taken into'account '(N = 111

persons examined)l':,the statistical 'signifidanc 'of the sample'

correlation. defficient-'r demonstrated ' that 'the

reduction in the value depends on the degree of glycemia. On the

other hand, the value of the regression coefficient b (for the



a particular methods used to
.bo b.szma, pozi.*,taco administer the caffeine)

C C am tejasantef stl p-o.on - Lt k y

shows that the most pronounced
i relationship occurred among

- persons who received the

A "caffinessolution, in whom
d t the reduction was, on the

* a average, about 21.mg.-% for

- every 100 mg-% of the original
- - r 4~--- glucose level in the blood.

Fig. 1i. Effect of caffeine
administration on glucose level Similarly, the results

in blood vs. age of persons pertaining to the number of
examined.

cases are presented as mean

Key: a. Increase in glucose values of the glucose level.
level; b. No change in
glucose level; c. Decrease Among 228 persons examined,
in glucose level; d. Mean de- a pronouncedddecreaee in the
crease in glucose level [AD;
e. Age of persons examined; glucose level after administra-
f. Years; g. Number of cases tion of caffeine was detected
(%) in 111 cases (49%), an increase

in the level in 39 cases (17%),
and,iin the remaining q8 cases, the changes were within the range

of measurement errors. Among 62 healthy persons, a decrease in

the glucose level was detected in 24 persons (46%), an increase

in six persons' (12%), and nochange in 22 persons (42%).-- 'Among the

176 diabetic patients, a pronounced decrease in the glucose level

was detected in 87 cases (49%), a decrease in 33 cases (19%), and

no change in the glucose level after eaffeine administration in

56 cases (32%). The largest number of cases withaa reduced

glucose level was detected in the group pf persons examined with

hyperglycemia above 300 mg-% -- out of 33 persons examined, the

glucose level decreased among 23 people (70%), increased among

three people (9%), and did change among 7 people (21%). On the

other hand, the smallest number of cases with a reduced glucose
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TABLE 2

Statistical
N (r) significance (b)

......... ... ........ .. ... ...... .. l e v e l ...

Caffeine sodium genzoate 46 +0.83 >p = 99% 0.17
Caff
Genuine coffee 21 +0.14 <p = 95% --

Caffeine solution 44 +0.97 >p = 99% 002211

Total 111 +0.44 >p = 95% 00099

level was determined in the group of persons examined with

hyperglycemia below and including 200 mg-% -- out of 56 persons

examined, thebglucose level decreased after caffeine administra-

tion in 22 cases (39%), increased in 13 cases (23%), and dAdnnbt

change in 21 cases (38%).

A correlation, confirmed statistically, was detected between

the glucose level and the caffeine dose (Fig. 2). The relation-

ship between the caffeine dose and the decrease in the glucose

level is statistically significant (for N = 111, r = 0.14, a /744

t = 1.65). The highest hyperglycemia-reducing indicators were

obtained after the administration of a 0.15 g caffeine dose in

the form of an aqueous solution -- the mean decrease in the level

was 20 mg-%, and with regard to the number of cases, out of 75

persons examined, a decrease was detected among 46 people (60%),

an increase among 10 people (14%),-and no changes among 19 people

(20%) of the persons examined. On the other hand, the lowest

hyperglycemia-reducing indicators were obtained after the adminis-

tration of a 0.06 g caffeine dose in the form of genuine coffee --

out of a total number of 54 [sic] persons examined, the level was

decreased on the average by 7 mg-% among 24 people (39%), increasdd

among 24 people (18%), and no changes were detected among 23 (43%)

of the persons examined.
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- . . . . . ,- In the analysis of the

.3 O.59 reu a.. I also took into ac-
• 1 aa ra./ /of. bea, * Iostr re

Sr , , a Icount the effect of such
Sindirect factors as the dura-

" -- tion of the disease among

S.diabetic patients, and insulin

A. therapy. One could make the

S" assumption that protracted

d,. .n zmte sz,% a posioLto.g -.y illness may intensify the
f disturbances in the carbo-

Z tjsatzkssente1opoUo gLo* illness may intensify the
Fig. 2. Effect of caffeine hydrate exhhange mechanism and

administration on glucose thus delay Phe decrease in
level in blod. Relations
ship between caffeine dose the glucose level in the blood

and the form in which it is under the influence of
administered. caffeine. It turned out that

Key: a. 0.06 g caffeine the duration of the disease
(genuine coffee); b. 0.1 g had no effect on the resultscaffeine sodium benzoate;
c. 0.15 g caffeine (caffeine of the studies (Fig. 3).
solution); d. decrease in
glucose level; e. no changes
in glucose level; f. increase I already mentioned in
in glucose level; g. mean
decrease in glucose level; the introduction that, accor-
h. number of cases A (%) ding to certain authors,

caffeine and insulin have a

similar effect. In this connection, one can assume that a system

treated with insulin may "get used" to the mechanism which re-

duces the glucose level, so that the results will be different

among people treated and not treated with insulin. This factor

had no effect ontthe results in my studies.(Fig. 4). Patients Man

whom the caffeine was injected snaihtaneously showed small dif-

ferences favoring those treated with insuling In my opinion,
this is due to the conditioned feflex formed undoubtedly in

response to the subcutaneous infections in a certain group of

patients treated with insulin.
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Czsa trwant
t i

a c hroby

c d In the "'coffee" group,
S.. gob. It PnL.t an important factor in my

studies was the genuineco6ffee

drinking habit. The difference

h: nI n the results among people

who drink coffee frequently

and infrequently is pronounced.
ea .nf .,nm ... p.z.. ~,s k. . The effect of the coffee is
f CM pezr~ gb. oiII t

gM a . .... . ,,,z .,., .-. : stronger among persons who

Fig. 3. Effect of caffeine drink it less frequently,
administration on glucose Rimpp [9] and Eichler [2].
level in blood vs. duration
of diabetes.

Key: a. duration of illness; Conclusions
b. up to 3 years; c. 1-5 years;
d. longer than 5 years; e. de-
crease in glucose level; f. no It follows from the above
change in glucose level; studies that caffeine de-
g. increase in glucose level;
h. number of cases (%) creases the glucose level

in the bl&od both among healthy

persons with a normal glucose

S.... , . "- ... level and among diabetic

patients with hyperglycemia.

3 The hyperglycemia-reducing

effect of caffeine depends not

only on the form in which it

5 **'." * "ItI, *"'...ol is administered, but also on

Fig. 4. Effect of caffeine the dose -- the higher the
administration on glucose level pure caffeine dose, the more
in blood among patients treated
with insulin (a) and persons potent the effect.
who did not receive insulin (b).

Key: 1. For all persons ex- The studies have shown that
amined; 2. after injection of
caffeine sodium benzoate; 3. an intinate direct relationship
3. humber of cases (%); 4. de- exists between the glucose
crease in glucose level;
5. no changes in glucose level; level in the blood and its
6. increase in glucose level reduction after the 7
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administration of caffeine, i.e. the higher the glucose level in

the person examined, the. g r_ e a t e r the h iypglycemia-

reducing effect.

The administration of caffeine can be used as an adjoint

method in the treatment of diabetes. In addition to the general

improvement in the circulatory conditions, it may have a hype-

glycemia-reducing effect, and thts act jointly with the insulin.

Hence, th

Hence, the drinking of genuine coffee by diabetic patients

is pharmacologically and biochemically sound, with the warning

(which also follows from the above studies), that excessive

drinking of genuine coffee weakens its hypoglyeemia-reducing

effect.
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